Context: Neck pain is a very common symptom. Several clinical trial studies were conducted to evaluate the effects of cupping therapy on neck pain. The objective of this study was to assess the evidence for the effectiveness of cupping therapy as an intervention to conservative management of neck pain.
Introduction
Neck pain is a very common symptom and a major public health problem in all countries (1). Neck pain has been reported as prevalent in up to 50% of the general population (2, 3). This condition is associated with significant disability in daily activities and substantial work absenteeism (4). Neck pain can be induced by specific pathological disorders including infection, fracture, and degenerative processes. Despite this, a majority of patients suffer from non-specific neck pain. Although the pathogenesis of non-specific neck pain is not completely identified, some factors have been suggested to influence the development of it, such as a high physical load, poor posture, stress, and changes in connective tissues or muscles (5). Therapeutic options for simple neck pain are a combination of physical therapy, activity modification and rest, as well as antiinflammatory and pain-relieving medications. These treatments demonstrate different efficacies as well as success rates, and in some cases, these typical treatments are ineffective (6-8).
Cupping therapy is a complementary therapeutic method for chronic pain conditions (9, 10). Cupping therapy is an old method of medical treatment with documented use relating to several cultures as well as Iranian traditional medicine (11). In medicine of Eastern countries, cupping has been employed to treat pain and many other complaints, especially the pain of musculoskeletal disorders (12) . It is hypothesized that inducing negative pressure attracts blood to the area of pain, thereby removing blood stasis and increasing blood and lymph circulation locally to relieve tension and pain of the muscle (13) .
reported Improvement of neck pain with cupping therapy including severity of pain, ability to movement, and quality of life (14, (20) (21) (22) (23) (24) . However, given the variety of studies, it is difficult to conclude on the consistency of the efficacy and the direction of causality. In addition, to the best of the authors' knowledge, there is no systematic review study that evaluates specifically the effectiveness of cupping therapy for the treatment of chronic non-specific neck pain. The purpose of the present study were to (i) systematically review all of the clinical trials published regarding cupping therapy for neck pain and (ii) to carry out a meta-analysis to evaluate whether the evidence supports the effectiveness of cupping as a conservative treatment for neck pain conditions.
Methods

Search Strategy
Electronic literature searches were carried out in Medline, Ovid, EMBASE, CINHAL, web of science, the Cochrane Library, and 4 Iranian medical databases (ISC, SID, Magiran, Iranmedex), through March 2017, without restrictions of time. The search was limited to human studies published in the English or Persian language. The Mesh and text words used in the English databases were based on 2 concepts, "cupping" and "neck pain". Due to the variation of subject headings between the databases, combinations of these text words were used. The Persian terms for neck pain and cupping therapy were used in the Iranian databases. Full text of all papers were obtained and read in full. The reference lists of all articles were also searched.
Study Selection Criteria
Any clinical trial study that meet the following PICO criteria (Population, Intervention, Comparison, Outcome) was included: P: the participants included were women and men with neck pain of any duration, without age limitation; I: cupping therapy; C: a comparison was accomplished between cupping therapy (dry or wet cupping) and other or no treatment ; O: The pain intensity was assessed in one of outcomes of study; the principle summary measures should be commonly used, such as pain intensity (e.g., Visual Analogue Scale, VAS; Numerical Rating Scale, NRS) or disability (e.g., Neck Disability Index, NDI) or other outcome due to neck pain. The paper was published in the English or Persian included in study. Articles of neck pain related to specific pathology such as trauma, fibromyalgia, tumor, infection, or fracture of a vertebral neck were excluded. Primary outcomes included pain intensity (e.g., Visual Analogue Scale, VAS; Numerical Rating Scale, NRS). The secondary outcomes were disability (e.g., Neck Disability Index, NDI) and quality of life on the SP36 questionnaire.
Data Extraction and Quality Assessment
Articles were selected by 2 authors (Ghorat and Soroushzadeh) based on the selection criteria of the study. The 2 reviewers studied the articles independently so that each reviewer was blinded respect to the other review. Kappa measure of agreement was calculated and was 0.92 for our reviewer. Data was collected by a standard, valid, and reliable checklist (14) . Quality assessment of selected articles was assessed according to the criteria from the Cochrane handbook for systematic reviews of intervention (25) .
Data Analysis
Meta-analysis was performed based on the standardized mean difference (SMD) for each outcome variable. In addition, SMD, with 95% confidence interval, was reported for each study. Statistical heterogeneity between studies was determined by Cochran's Q test and Higgins I square. Heterogeneity was defined as P < 0.1 or I 2 > 50%. In the absence of statistically significant heterogeneity, a fixed effects model is used to combine the data. Otherwise, a random effects model is applied. For all analyses, a two-sided P value less than 0.05 was considered statistically significant. All analysis was performed with Stata 13.
Results
Studies Description
In total, 436 papers were identified through database searches, and the titles and abstracts were screened. The full text of 37 articles was evaluated based on the eligibility criteria. A total of 27 studies were excluded, as they did not have sufficient data for inclusion. Of these, 10 randomized trials were included in the systematic review and meta-analysis (23, (26) (27) (28) (29) (30) (31) (32) (33) (34) . The search strategy and method of study selection is defined in Figure 1 . All included clinical trials were in English. All studies adopted a two-armed parallel group design. Changes of VAS as the primary outcome of study were reported in 5 trials (26, (28) (29) (30) 32) . Six trials calculated the change in the Neck disability index (NDI) (23, 26, 28, (30) (31) (32) . Five trials used the SF36 questionnaire to assess quality of life (26, 28, (30) (31) (32) . Also, a number of studies assessed other outcomes such as numeric rating scale (NRS) for pain intensity (23, 28) , mechanicaldetection thresholds and vibration-detection thresholds (28) , as well as body image (34) . The main characteristics of the eligible studies are summarized in Table 1.   2 Iran Red Crescent Med J. In Press(In Press):e55039. 
Study Characteristics
Ten articles involving 441 participants ranging from 20 to 57 years of age were included in this study. The majority of patients were females with chronic nonspecific neck pain. Interventions included dry cupping (27, 28, 30, 33, 34) , traditional cupping (26), massage cupping (29) , and pulsating cupping (32) . Two trials employed both dry and wet cupping in the intervention group (23, 31) . Characteristics of clinical trials included the study summarized in Table 1.
Five RCT (n = 272) compared dry cupping with a wait list group or control group in nonspecific neck pain (26, 28, (31) (32) (33) , and 1 study (n = 50) compared it with a standard medical care group (30) . One RCT (n = 40) compared cupping with heating pad application (23) . Another RCT compared dry cupping with muscle relaxation in patients with non-specific neck pain (n = 40) (29) . In 9 trails, the duration of treatment ranged from 2 to 3 13 weeks. The duration of 1 study was 2 years (31) . One RCT assessed the effects of dry cupping on body image in patients with chronic neck pain (n = 6) and reported that the patients experienced distortions in apparent body image, which traditional cupping therapy appeared to improve (34) . Another RCT assessed local metabolism and pain threshold after cupping therapy in patients with neck pain and in healthy subjects (n = 12). In this study, a micro dialysis system was implanted subcutaneously above the trapezius muscle and lactate, pyruvate, glucose, glycerin, as well as pain thresholds were measured with algometry before and after cupping. This study reported that cupping creates lasting anaerobe metabolism in the subcutaneous tissue and also in some pain areas increases pressure pain thresholds (27) . The strength of trials and evidence of study is presented in Figure 2 based on the Cochrane Collaboration's tool. Some of the trials did not achieve adequate information regarding if the blinding of the care provider was inapplicable. (26, 28, (30) (31) (32) . Result of meta-analysis revealed significant differences in pain relief in favor of cupping therapy compared with the control group (VAS 100 cm, MD, -0.84 (-1.22, -0.46), I 2 = 54.7%) ( Figure 3 and Table 2 ).
Two trials were found to have assessed cupping for neck pain intensity using the NRS scale (0 -10 mm) (28, 32) . One of them (28) (n = 50) compared cupping with a control group. Both of these studies showed that cupping therapy was clinically superior to the control group (95% CI -2.5 to -0.4; P < 0.05). Another study (n = 48) compared cupping with standard medical care (33) . The intervention group revealed significant superiority in reduction of pain (MD, 1.72)-2.74, -0.70 (P = 0.0009) ( Table 1) . One trial (27) (n = 12) studied the effects of cupping therapy on pain thresholds in neck pain patients and healthy subjects. This study reported that cupping increased the immediate pressure pain thresholds of some areas 280 minutes after cupping (Table 1) .
Another study (33) (n = 40) assessed dry moving cupping therapy on neck pain in office workers. In this study, the pain intensity score decreased a statistically significant amount between the pre-and post-test times (t = 10.14, P = 0.002), however, the control group experienced no significant change (t = 0.326, P = 0.748) ( Table 1) .
Secondary Outcomes
Six trials (301 subjects) assessed the neck disability index (NDI) associated with neck pain (23, 26, 28, (30) (31) (32) . Result of meta-analysis of studies revealed that cupping therapy was clinically superior to the control group in patients with neck pain (SMD = -0.60 (-0.86, -0.35), I 2 = 16.4%) (Figure 4 and Table 3 ). Five studies (261 subjects) assessed quality of life in patients with neck pain using the SP36 questionnaire (26, 28, (30) (31) (32) . Result of meta-analysis of all of them showed that cupping therapy increased the quality of life in patients with neck pain compared with the control group (SMD = -0.56 (-0.20, -0.92), I 2 = 51.4%) ( Figure 5 and Tables 4 and 5 ).
Discussion
In this systematic review and meta-analysis study, published evidence from 13 RCTs that surveyed the effects of cupping therapy on neck pain, disability, and quality of life was evaluated. The main finding of this review showed that cupping therapy significantly reduced the pain intensity score and significantly improved NDI and SP36 compared with the control group. All studies detected evidence of positive effectiveness compared with baseline measurements. None of the clinical trials reported serious side effects.
The evaluation of recent clinical studies demonstrated that cupping therapy is an effective modality for pain management (35, 36) ; however, the mechanism of action of this method is unclear. Several theories might partially explain it. It seems that cupping therapy might play a potential role in increased blood flow to the skin and muscles and stimulate the peripheral nervous system by draining extra fluids and moving connective tissue. In addition, cupping has been claimed to modulate neurohormonal systems, stimulate the autonomic nervous system, and improve subcutaneous blood flow (37, 38). However, none of these opinions have been proven by scientific studies.
Several systematic reviews have assessed the effectiveness of cupping for pain management. Kwon et al. conducted a systematic review of clinical trials regarding the effects of cupping on musculoskeletal disease. Their results indicated that cupping is effective in reducing lower back pain (39). One of the limitations of this study was its small sample size. This study included 5 trials (2 randomized clinical trials and 3 controlled). Kim et al. conducted a systematic review to assess the use of cupping to decrease pain in many conditions. Their results provided some evidence for the effects of cupping therapy on pain management (36). Overall most studies reviewed demonstrate appropriate effect of cupping for neck pain. Cupping therapy is one of the treatment methods that are emphasized in Iranian traditional medicine. Iranian traditional is a medical point of view with a long history (40). In this medical point of view, cupping therapy is used for management musculoskeletal disorders and many other conditions. Furthermore, this method is often used as secondary treatment as well as main therapeutic methods.
In the current overview, several limitations should be considered. First, the number of studies included in this review was somewhat small; therefore, more researches in these areas are required. Second, this study focused on papers published in English or Persian; studies published in other languages may affect the results. Third, the strength of the research was mainly moderate or low rather than high; therefore, results may change if more studies are reviewed. Finally, we could not use plots such as Funnel plot or indices for evaluation of publication Bias for low number of studies we had for meta-analysis. Overall, these limitations obstruct the conclusiveness of the results. Thus, to confirm the effectiveness of cupping on relieving neck pain, further accurate studies are necessary.
Conclusions
This systematic review and meta-analysis provides some evidence that cupping therapy may partially provide 4
Iran Red Crescent Med J. In Press(In Press):e55039. pain relief to patients with neck pain. However, these results must be interpreted with caution due to heterogeneity of evidence. Further studies are required to confirm the therapeutic value of cupping on neck pain, especially studies with sufficient sample sizes and the development of placebo cupping. 
